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PURPOSE: To apply a desired colored pattern to a surface of a glass ware 
containing metal oxide as a glass material, by reducing the metal oxide to 
form a color metal thin film and evaporating and removing a pan of the metal 
thin film by heating with a laser beam. etc. 

CONSTITUTION: A cut end of a glass tube containing a metal oxide such as 
PbO as a part of the composition is rounded by heating with a reducing flame 
burner 2 using LNG, LPG or city gas as a fuel. PbO is reduced to Pb by this 
process to form a color metal thin film 3. The glass tube 1 is assembled with 
a glass part 4 and a metallic part 5 by heating and pressing. The color metal 
thin film 3 of the glass tube 1 is scanned with a laser beam 6 along a prescribed 
shape to effect the heating and evaporation of a part of the color Pb metal 
thin film 3 and to form a desired pattern. 
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SPECIFICATION 

1. Title of the Invention: 

METHOD OF MARKING GLASS PRODUCT 

2. Claims: 

1. A method of marking a glass product by which a desired 
pattern is formed on the glass product comprising glass 
containing glass forming metal oxide, wherein the glass forming 
metal oxide is reduced to form a colored metal thin film on 
the surface of the glass product and a part of the colored metal 
thin film is heated and evaporated away with the use of a laser 
to form the desired pattern. 

3. Detailed Description of the Invention 
(Industrial Field of Application) 

The present invention relates to a method of marking a 
glass product by which a desired pattern such as a letter, a 
symbol, and a drawing is formed on a glass product made of glass 
including a glass forming metal oxide. 
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(Technical Background of the Invention and Problems thereof) 
In general, there are several forming methods such as 
a printing method , an etching method, a method of forming heated 
softened glass' with a metal mold, or the like, for a method 
of forming a desired pattern such as a letter, a symbol, and 
a drawing on a! glass product. 

A marking made by these forming methods raises little 
problem in the case where an area to be marked is comparatively 
large, for example, in the case where a bottle or an eating 
utensil is marked. However, the surface of a product marked 
by the forming method has projections and depressions and hence, 
for example, in the case of a stem for an electronic tube or 
the like, the position to be marked is limited to the position 
where the properties of the product are not degraded. Also, 
in particular, since the stem for an electronic tube is small 
in size and an area to be marked is small, it is difficult to 
mark many letters or symbols and not a few stems for an 
electronic tube can not be marked. Also, if a glass product, 
like the stem for an electronic tube, undergoing a heating 
process like a sealing process by heating after it is marked 
is marked by the forming method, there may the cases where it 
is deformed by the heating and the mark can not be read. 

In order to solve the problems described above, the 
following methods were proposed: a method of marking a glass 
product by heating the surface of the glass product directly 



2 



FROM S. E. L. CO. , LTD. 2F NOWt- 1999^123 6B <fl) 20 : 53/S«20 : 50/XS#^480 1 3526 1 1 P 42 



with the use of a C0 2 laser; and a method of marking a glass 
product by depositing a colored metal thin film onto the 
surface of the glass product and by evaporating the colored 
metal thin film with the use of a YAG laser. 

However, the method of using the C0 2 laser presents a 
problem that the C0 2 laser locally heavily heats a glass product 
to produce fine cracks and distortions, thereby degrading the 
glass product and a problem that the method needs an expensive 
unit. Also, the method of depositing the colored metal thin 
film onto the surface of the glass product and by removing the 
colored metal thin film with use of the YAG laser presents 
problems that it requires an expensive depositing unit and 
makes a process complex. 
(Object of the Invention) 

The present invention has been achieved to solve the 
problems described above of the conventional technologies . It 
is an object of the present invention to provide a method of 
marking a glass product by which more and better-quality 
letters, symbols, drawings can be marked with a simple unit 
and process compared with a conventional method without 
degrading the quality of the glass product. 
(Summary of the Invention) 

That is, in accordance with the present invention, there 
is provided a method of marking a glass product by which a 
desired pattern is formed on a glass product made of glass 
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containing glass forming metal oxide f wherein the glass forming 
metal oxide is reduced to form a colored metal thin film on 
the surface of the glass product and then a part of the colored 
metal thin film is heated and evaporated away by the use of 
a laser to form the desired pattern, whereby more and 
better-quality letters, symbols, and drawings can be marked 
with a simple unit and process compared with a conventional 
method without degrading the quality of the glass product, 
[Preferred Embodiments] 

The present invention will hereinafter be described in 
detail with reference to the preferred embodiments shown in 
the drawings. 

FIG. 1 shows a process of a preferred embodiment in which 
a method in accordance with the present invention is applied 
to a marking of a stem for an electronic tube. In this preferred 
embodiment, first , (a) the cut portion of a glass tube 1 cut 
off from a raw glass tube is heated and curved with a reducing 
flame burner 2 using LNG, LPG, or a town gas and air for 
stabilizing flames, whereby the glass forming metal oxide in 
the glass tube 1 , for example, PbO, is reduced to Pb and a colored 
metal thin film 3 is formed on the surface of the glass tube 
1. (b) Next, the colored metal thin film 3 of the glass tube 
1 assembled from a glass part 4 and a metal part 5 with the 
use of a heating and a press forming is scanned with laser light 
6 such as a YAG laser along a desired pattern to heat and 
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evaporate a part of the colored metal thin film 3, whereby a 
desired pattern is formed. 

In the method of the preferred embodiment described above, 
the glass forming metal oxide of the glass tube 1 is reduced 
with a reducing flame burner 2 to form a colored metal thin 
film 3 and the colored metal thin film 3 is scanned with the 
YAG laser 6 to heat and remove a part of the colored metal thin 
film 3, whereby a desired pattern is marked. Therefore, a 
comparably low power laser unit can be used and an deposition 
unit is not required and hence a marking of a glass product 
can be conducted with a simple unit and simple process, which 
results in reducing manufacturing cost. 

Also, it is possible to use a laser having a wavelength 
resistant to being absorbed by the glass, and fine cracks or 
local distortions harmful to the glass are not produced and 
projections and depressions are hardly produced by the marking. 
This, therefore, has no harmful effect on the quality of the 
glass product. 

Further, if the way of scanning of the laser 6 is changed, 
the contents of the marking can freely be selected as follows: 
fine marks, and many rows of high-quality marks which are clear 
and resist disappearing. 

In this respect, while the glass forming metal oxide of 
the glass tube 1 was reduced with the reducing flame burner 
2 in the present preferred embodiment, it is not intended to 
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limit the present invention to the preferred embodiment 
described above, but it is needless to say that the glass 
forming metal oxide may be reduced by any reducing method, for 
example, as shown in FIG. 2, a glass tube 1 and a glass part 
4 are heated in a reducing atmosphere such as an H 2 atmosphere, 
to form the colored metal thin film 3. 
[Effect of the Invention] 

As described above, in a method of marking a glass product 
in accordance with the present invention, the glass forming 
metal oxide of a glass product is reduced to form a colored 
metal thin film on the surface of the glass product and then 
a part of the colored metal thin film is heated and evaporated 
away with the use of a laser to form a desired pattern. 
Therefore, more and better-quality letters, symbols, and 
drawings can be marked with a simple unit and process compared 
with a conventional method without having harmful effect on 
the quality of the glass product. 
4- Brief Description of the Drawings 

FIG. 1 is an illustration showing a process of a method 
of one preferred embodiment in accordance with the present 
invention* FIG. 2 is an illustration showing an example of 
a reducing method. 
[Description of Reference Numerals] 

glass tube, 2... reducing flame burner, 3... colored metal 
thin film, 6...YAG laser. 
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